Cleavage of poly(ADP-ribose) polymerase by interleukin-1 beta converting enzyme and its homologs TX and Nedd-2.
The proteolytic cleavage of poly(ADP-ribose) polymerase (PARP) is an early biochemical event, which occurs during apoptosis. A recent study suggested that PARP cleavage can be mediated by a novel cytosolic protease (prICE) that resembles interleukin-1 beta converting enzyme (ICE), but cannot be mediated by ICE itself (Lazebnik, Y.A., Kaufmann, S.H., Desnoyers, S., Poirier, G.G., and Earnshaw, W.C. (1994) Nature 371, 346-347). We have used a COS cell co-transfection assay to investigate if ICE or any known ICE-like protease is active in PARP cleavage within the cell. Here we report that co-expression of human PARP with human ICE, or the ICE homologs TX and Nedd-2, resulted in a cleavage of PARP identical to that observed in apoptotic cells. Experiments with purified recombinant human ICE indicated that PARP polypeptide can be specifically cleaved in vitro by ICE in a time- and enzyme concentration-dependent manner. PARP cleavage, however, requires a 50-100-fold higher ICE concentration than does processing of the interleukin-1 beta precursor at an equivalent substrate concentration. The abilities of ICE, TX, and Nedd-2, when expressed at high intracellular concentrations, to cleave PARP are consistent with their induction of apoptosis in transfected cells.